Some yeast mannans increased vascular permeability and caused anaphylaxis-like reactions, fatal in some cases, in nonsensitized CFW mice. In SWR mice deficient in the complement system component C5, anaphylactic shock did not develop after the injection of mannans but was readily induced by goat serum after the mice had been sensitized with Bordetella pertussis and goat serum. The observed biological activity of the yeast mannans appears to depend upon the a(1 -* 2) and a(l -* 6) linkages in their main chain. Their relative inactivity in C5-deficient mice and the consumption of whole hemolytic complement after their addition to normal mouse serum suggest that yeast mannans may activate late-acting complement components to produce anaphylatoxin from complement components C5 and C3.
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In previous studies, arabinogalactans from the larch tree AG(Lch) or ragweed pollens AG(Rg) enhanced vascular permeability in CFW mice, an effect evidenced by blueing of the ears after intravenous administration of the polysaccharide and Evans blue dye (8) (9) (10) . However, ear-blueing did not occur in SWR mice deficient in the complement system component C5 (9) .
In the present study we Hansenuila capsulatum mannan is a straight-chain polymer containing a,(l -2) and a(1 --6) linkages in a 3:1 ratio (P. A. J. Gorin, Personal communicationi); and that from H. holstii is an a-linked phosphonomannan with a D-mannose to phosphorus ratio of 5:1, containing 33'c(1 -2) linkages, 47%,0 (1 3) linkages, and 20'6 nonreducing end units or (1 -6) linkages or both (5). Canidida albicanis mannan has a predominance of a(l -2) linkages in the main chain and smaller amounts of a(l -* 6) and a(l -3) linkages; branching occurs through C-2 and C-6 of Dmannopyranose and D-mannofuranose units, and branches are terminated by D-mannopyranose units (16) .
Vascular permeability. Groups of six mice were injected intravenously with various doses of mannans (1 1g to 3 mg) mixed with 1 mg of Evans blue dye, in saline, to a total volume of 0.3 ml. The mice were previously placed in an incubator at 60 C for 1 to 2 min, to dilate their tail veins, to facilitate injection. Ear-blueing was scored, as previously described (9) (Table 2) . However, after sensitization with Bordetella pertussis vaccine and goat serum, the SWR mice died when challenged with goat serum 12 days later.
DISCUSSION
The induction of anaphylaxis-like reactions by mannans in nonsensitized CFW mice but not in C5-deficient SWR mice suggests that mannans activate the complement system to produce anaphylatoxin from C5 and possibly C3, an interpretation supported by the consumption of whole hemolytic complement after the addition of mannans to mouse serum in vitro. It is noteworthy that the SWR mouse which manifests no anaphylaxis after challenge with mannans does so when challenged with goat serum after sensitization with B. pertussis and goat serum antigens. 5, 1972 KIND, KAUSHAL, AND DRURY B. pertussis stimulates production of homocytotropic antibodies, which require no complement for their activity in mice (2) . In addition we recently found that SWR mice injected with mannan and CFW mouse serum (containing C5) manifested anaphylactic-like symptoms.
Anaphylatoxin is generated (probably from C3 and C5) by the addition of endotoxin to guinea pig serum (11) ; furthermore, endotoxin acts on the complement system of guinea pig serum by an alternative pathway in which the early-acting components are bypassed (12) . The reaction between endotoxic lipopolysaccharide and the guinea pig complement system is via an intermediate complex LPS-X which contains at least six guinea pig proteins (12 However, it has been shown that rabbits make antibodies against S. cerevisiae mannan which are directed primarily against side-chain substituents (1).
C. albicans mannan not only enhanced vascular permeability and caused anaphylaxis-like shock in normal, nonsensitized mice (Table 1) , but also consumed whole hemolytic complement added to normal mouse serum. Complementdeficient mice are hypersusceptible to Candida infections (13) ; therefore, the effect of the C. albicans mannan on the complement system may be an important factor in its pathogenicity.
